This paper reports on a study to assess the quality of maternal health care in public health facilities in Nigeria and to identify the resource implications of making the necessary quality improvements. Drawing upon unifying themes from quality assurance, basic microeconomics and the Bamako Initiative, locally defined norms were used to estimate resource requirements for improving the quality of maternal health care. Wide gaps existed between what is required (the norm) and what was available in terms of fixed and variable resources required for the delivery of maternal health services in public facilities implementing the Bamako Initiative in the Local Government Areas studied. Given such constraints, it was highly unlikely that technically acceptable standards of care could be met without additional resource inputs to meet the norm. This is part of the cost of doing business and merits serious policy dialogue.
Introduction
In 1988, Nigeria adopted the Bamako Initiative (BI) as a strategy for strengthening primary health care at the community and local government levels. There are five major components of the Nigerian initiative. First, community participation is encouraged through a variety of local government, district and community-level committees. Second, efforts are being made to improve maternal and child and primary health care coverage through upgraded facilities, better outreach and expanded services. Third, the provision of essential drugs is key, with the distribution of initial drugs in pre-packed kits supplied through UNICEF. Fourth, financial sustainability is promoted through community financing encompassing fees for drugs, health cards, and laboratory tests. Fifth, substantial attention is given to enhanced management, supervision and monitoring systems. The BI began in four Local Government Areas (LGAs), then expanded to 11 by 1991, now covers 49 LGAs out of 589 and is expected to reach 69
LGAs by 1995.
Since the early 1990s, the public health sector in Nigeria has experienced serious deterioration resulting from difficult economic and political conditions. The impact has been quite noticeable in the hospital sector, now characterized by poorly maintained buildings, broken down equipment and irregular supply of essential drugs, but even the primary health care (PHC) system has not escaped. Under-five mortality is about 200 per 1000 live births and the maternal mortality ratio is estimated at 800 per 100 000 live births (WHO 1991) . The quality of health services is generally acknowledged to be poor (World Bank 1994) .
This study was undertaken to assess the quality of maternal health care available in public health facilities in Nigeria and to identify the resource implications of making the necessary quality improvements, within the context of the Bamako Initiative. The scope was limited to public antenatal and intrapartum services provided at the primary health care level, largely financed and managed by the LGA councils. This paper reports on the costs and financing implications of improving the quality of these maternal health services. It addresses the following research questions: (1) What critical (and semicritical) resources are required to bridge existing gaps in quality? (2) What opportunities exist for financing and sustaining required quality improvements within the context of the Bamako Initiative and LGAsponsored PHC programmes?
Conceptual approach
Defining and measuring quality Providers and patients have certain expectations of the quality of health care delivered in the health care system. Roemer and Montoya-Aguilar (1988) defined quality as the 'proper performance (according to standards) of interventions that are known to be safe, that are affordable to the society in question, and that have the ability to produce an impact on mortality, morbidity, disability, and malnutrition'. The Total Quality Management literature focuses on doing the right thing, right away (Walton 1986 ). All of these definitions tend to focus on technical processes of medical care. This study follows quite closely the Roemer and Montoya-Aguilar definition in that the focus is on measuring performance in terms of comparisons between actual practices and expected locally appropriate standards. Donabedian (1980) noted that quality can be measured on three levels: structure, process and outcome. Structure assesses the quality of health care through the study of the settings in which the care takes place. This includes the adequacy of facilities and equipment, administrative processes, qualifications of medical staff and organization. The assumption is of the 'necessary but not sufficient' type: that without proper settings and instruments, good medical care cannot be provided (Adeyi 1995) . Process considers not only that medical technology exists to achieve results, but also whether what is now known to be good medical care has been applied, such as clinical history, physical examinations, diagnostic tests, justification of diagnosis and therapy. The assumption is that without proper procedures, good health outcomes cannot be obtained. Outcome considers whether a change in a person's current and future health status can be attributed to antecedent health care.
This paper focuses on the structural measures of quality. Due to space constraints, detailed findings on process measures of quality are reported separately and may be obtained from the authors. As shown in later sections, consensus on appropriate processes for selected maternal health services is obtained and corresponding input requirements for these processes are identified. It is not unusual for economists to consider only inputs as that is the part of the three quality dimensions most readily amenable to quantification.
Quality of care and costs: basic relationships
Relationships between quality and costs can be quite complex. In some cases, improved quality may require additional resources; in other cases, quality improvements may result in cost savings (Wouters 1994) . There are two basic questions one can use to guide the analysis of the relationships between costs and quality: (1) What are customer/provider expectations about the standard of care to be offered? (2) Given an accepted standard of care, what quality improvements are required to be able to implement the standard right the first time?
For the first question, the cost issue pertains to identifying the resource requirements implied by the standard of care or of support service. One can think of these costs as the 'costs of doing business' or the 'resource requirements associated with a standardized process '. In one respect, these costs are not really connected with issues of quality since they deal with the basic concern of establishing the existence of a service or product. In another respect, however, quality becomes an integral part of this question if a range of standards or process design specifications are under consideration, some offering more enhanced services than others. In die Total Quality Management (TQM) literature, selecting among a set of possible standards is known as the Quality of Design.
Quality of Implementation focuses on correct implementation of the design specified above. It assumes that an acceptable design or standard is already in place. Often the Quality of Implementation is referred to as the Quality of Conformance in the Total Quality Management (TQM) literature (Campanella 1990) . Special tools are available to measure, analyze and manage the cost implications of poor implementation. These are often referred to as the 'costs of poor quality'. In TQM jargon, this term really refers to 'the costs of not doing things right the first time'.
In resource deficient environments, analyzing processes of treatment (e.g. whether things are done right the first time) may be premature. For example, one could ask how relevant it is to check whether midwives are taking blood pressures of pregnant women when blood pressure cuffs (sphygmomanometers) are not available? Instead, the quality-cost question should be: What are the costs of putting the blood pressure cuffs in each facility? This paper focuses on Quality of Design issues, which is similar to the structural dimension of quality. Deterioration of the public health sector has resulted in major gaps in basic infrastructure.
Quality of design -more detail
There are three basic questions which must be answered in order to calculate the incremental costs of improvements in Quality of Design. First, what is the locally appropriate standard for the treatment, service or process under consideration? Second, what resources are required to implement this standard? What is the 'resource norm'? A resource norm is the set of personnel and non-personnel fixed and variable resources which must be in place in order to implement a specific standard process. Third, what incremental costs above current availability are needed to achieve resource norms at existing levels of utilization? The answers to these questions will depend on the perspective from which costs are being assessed. In this study, the focus is on the costs incurred by the public sector and the Bamako Initiative. Additional costs incurred by society such as transportation and time costs were not considered.
Financing improvements in the quality of design
When financial sustainability is a concern, it is useful to estimate whether the revenues being generated under cost recovery are sufficient to cover a reasonable amount of costs. The question is: what is reasonable? In the short-run, revenues should at least cover variable costs. If care is to be delivered according to a defined norm and if revenues are below variable costs, then debt and/or subsidy requirements grow with the sale of each additional unit of treatment.
Following these basic microeconomic principles, one can see that in order for the Bamako Initiative to improve financial sustainability, user fees should be sufficient to cover the variable costs of BI drugs. Any BI surplus plus revenues from other user fee payments should be used to finance remaining variable costs (e.g. remaining drugs costs, other consumables).
Given the importance of distinguishing variable and fixed costs for financing purposes, costs of quality improvements were disaggregated into fixed and variable cost components. Policy-makers should consider generating sufficient variable revenues from user fees to cover the variable costs of quality improvements. Remaining fixed costs (recurrent or fixed) should be covered by public budgets, donor contributions or other sources.
Data collection and sources
Data for the study were obtained from three out of 47 LGAs implementing the BI programme in the country as of June 1993. Barkin-Ladi is in the northcentral section of the country, Ogoja is in the southeast and Ifo is in the southwest. The demographic and socioeconomic characteristics of the LGAs are shown in Table 1 . The study was restricted to PHC services delivered within public facilities from June 1993 to May 1994.
A combination of quantitative and qualitative data was collected in this study. The rationale was to provide qualitative information that would facilitate interpretation of the quantitative information (Valadez and Bamberger 1994) . Data collection began in July 1994 and continued through September 1994. For each LGA studied, the following steps were carried out:
1. Screening of health facilities within the LGA to determine specific baseline characteristics -10 facilities per LGA were selected on the basis of the number of deliveries recorded within the stated period. Those with the highest number of deliveries were selected to ensure that at least 30 deliveries could be observed within the study period for the quality assessment phase of the study. 2. Detailed inventories of resources available -each facility was checked for the number and functional state of medical equipment and vehicles, the quantities of drugs and supplies, number and cadre of staff along with the proportion of working time devoted to maternal care services. 3. In-depth interviews on the management and financing of PHC services within the LGA, with emphasis on maternal care and the BI programmekey individuals including the PHC coordinator and the assistant coordinator for maternal health services were interviewed. 4. Focus group discussions -these were conducted separately with health district supervisors and the members of the District Health Committee (DHQ to understand financial management of the BI. These discussions were conducted by Registered Midwives who were trained for this purpose, and used materials that were field tested during an earlier study in Lagos State (Adeyi 1995) . The discussions were held in the premises of the LGA health departments and lasted for about 60 minutes on average. 5. Budget and revenue data collection -wholesale prices were obtained locally from the market for resource input. FMOHSS (Federal Ministry of Health and Social Services) supply prices were also sought but these were generally unavailable. Additional financial information was collected on
LGA expenditures (total and health sector); total revenues, and revenues from user fees and drug sales; and salaries and allowances of health workers.
Methods of analysis
Three basic steps were required to estimate the costs of improvements in the Quality of Design. First, a locally acceptable standard process for the delivery of antenatal care and intrapartum care was agreed upon. Second, resource norms which corresponded to the standard process were identified. Third, the incremental costs (fixed and variable) needed to achieve the resource norms were estimated by recording the differences between actual and desired levels of resources, valued at 1994 market prices. This analysis was conducted using a variety of scenarios. On die one hand, incremental resource requirements were based on a variety of utilization levels including actual use, and 25% increase in antenatal care visits and deliveries. On the other hand, incremental resource requirements were assessed using a critical and semi-critical list of required inputs. The minimum incremental costs of quality would be those associated with providing only the critical inputs for actual utilization levels. Details are provided in the subsections below.
Incremental costs were calculated at both facility and
LGA levels. In each LGA, the sample of 10 facilities was used to generate estimates for a typical facility in the LGA. Incremental costs at the LGA level were estimated by assuming that the cost results from the sample of 10 facilities were generally representative of all MCH facilities in the LGA. Average facility costs were then multiplied by the total number of facilities (offering maternal care services) to obtain
LGA-specific costs. Caution should be exercised in using these LGA-level estimates since facilities exhibited significant variation in utilization and resource requirements. These incremental cost estimates were examined in terms of various financing options with a focus on Bamako Initiative financing mechanisms, and also in terms of LGA budgets.
Developing locally appropriate standards for antenatal and intrapartum care
The method of assessment was derived from a combination of sources. The basic source was the draft Standing Orders for Primary Health Care in Nigeria (National Primary Health Care Development Agency of Nigeria, 1993), a compilation of activities to be performed by health workers providing primary health care in Nigeria. It included a section on labour and delivery. In order to ensure technical integrity of the study, the Standing Orders' antenatal and intrapartum care components were examined, using the Primary Health Care Operations Research Thesaurus (PRICOR, 1988) and the Primary Health Care Management Advancement Program modules on 'assessing the quality of services' (Primary Health Care Management Advancement Program, 1993) as guides. Throughout the developmental process, emphasis was placed on local relevance and usefulness to the managerial process.
Based on the Standing Orders, critical steps in antenatal and intrapartum care were identified to provide a basis for developing objective performance indicators of the quality of care and to facilitate identification for those steps in the process that have the capacity to impair the quality of care. The rationale was to operationalize a conceptual distinction between equipment and supplies necessary for prevention and/or management of the major causes of maternal morbidity and mortality (critical) and other desirable but non-critical equipment (for example, electricity generator). The list so defined consisted of 33 critical and 5 semi-critical items of equipment, 20 medical consumables (or supplies), 7 tablets/capsules and 5 injectables. Although no specific cost-effectiveness studies were done of the service delivery process, every reasonable attempt was made to minimize the costs of the services yet maintain acceptable quality of care. .
Personnel norms were set at one registered midwife per facility, supported by four Community Health Extension Workers (CHEWs) for low and medium utilization facilities (defined below); and double the numbers for high utilization facilities. Given that these facilities are not equipped to handle the often life-threatening complications of pregnancy, various arrangements for transferring patients to the next referral level were explored. One ambulance per health district and one motorcycle per facility were subsequently adopted as the standard for each LGA. Motorcycles were considered crucial to maternal health (and other PHC) services as they enhanced distribution of drugs and supplies as well as supervision of health teams. The midwife was expected to be available 'on-calT and to receive compensation for the additional time input.
The norms for equipment and personnel were defined as per the expected level of utilization, more specifically the number of deliveries. Thus, facilities recording 1-20 deliveries per month were classified as 'Low' utilization facilities, 21-40 deliveries as 'Medium' utilization, and 41-60 (and above) deliveries per month as 'High' utilization facilities. The quantity of fixed resources required for each utilization level was identified by simple consensus.
Costing incremental resource requirements
The cost analysis examined the incremental costs of reaching desired from actual input levels, not the total costs of running maternal health services. In all calculations, reference is made to the incremental costs of quality improvements. In general, simple cost accounting methods were used to allocate costs among the various services. In addition to classifying resource requirements into critical and semicritical lists, inputs were identified as either variable or fixed. Variable inputs are directly related to levels of utilization. Fixed inputs are largely constant and change minimally with the level of utilization. For this study, it was assumed that no incremental fixed costs in terms of new building or physical space would be required; rather, fixed costs were limited to equipment, personnel and vehicles.
Personnel was classified as a fixed input, but was reported separately from equipment and vehicles. The incremental costs of personnel calculated for this study provided a simplified estimate of additional midwife and community health extension worker input needs to satisfy desired resource norms without considering redefinitions of existing personnel jobs, although opportunities for reallocating personnel were taken into consideration. In general, assessments of manpower needs are quite complex and beyond the limited scope of this study. Costing was restricted to those categories of health workers (at the PHC level) who are trained or can be trained to provide maternity care. Other auxiliary and support staff were excluded.
Vehicles were also costed as fixed resources and applied only to the LGA-level analysis since they were generally shared among several facilities. Replacement costs were obtained from the market whilst the 1993 maintenance costs (fuelling and repairs) obtained from the LGAs were used in computing transport costs.
For the majority of the analysis all costs were annualized. For example, variable costs were estimated for the number of antenatal care (ANC) visits/ deliveries expected in a year. ANC visits were set at a minimum of 12 per delivery, the expectation being that patients would make first contact with a health facility in the 12th week of gestation. Fixed costs were annualized using straight-line depreciation. For medical equipment, life-span was estimated at 3-5 years, whilst for vehicles, it was put at 5 years. Annualizing these costs was necessary to be able to compare costs with annual sources of revenue. For some cost comparisons, fixed costs were also presented in lump-sum figures (non-annualized) to indicate the level of investment that would be required to supply these inputs at one time.
The minimum incremental cost estimates were those required to supply inputs to provide acceptable quality of care for the current low level of utilization. One could expect that if quality improved at facilities, utilization might also increase, if patients perceived these quality improvements to be important. In anticipation of such trends, incremental costs were also calculated for a 25% increase in ANC visits and deliveries.
Generic rather than brand name input prices were used. In addition to market prices, an attempt was made to collect Ministry of Health prices, but because these were largely unavailable, incremental cost calculations based on government prices were not done. In general, it was observed that FMOH prices were only around 60% of market prices; but given the high rate of inflation, market prices were likely to produce a more realistic estimate of costs required in the near future.
For some kinds of services, it was important to track inappropriate use of equipment or drugs because often these reflect highly cost-ineffective practices. When prevalent, reallocation of these inputs could lead to important cost reductions. Expert opinion determined that such cost-ineffective practices, such as the overuse of more expensive drugs, was not a frequent occurrence in maternal health services; therefore, instruments were not designed to collect such information.
Data on financing options
Sources of funds available to finance the incremental costs of quality included Bamako Initiative revenues and surpluses, both at facility and LGA levels, and LGA public budgets for health. Other international or domestic contributions were not considered. Results are given in Tables 2 and 3 . In Ogoja LGA level: cost of quality improvementspersonnel costs, 1993-1994 LGA, revenues and surpluses tracked separately for the BI programme were available in about half of the facilities surveyed. In Barkin-Ladi LGA only aggregate revenues and surpluses for all revenue generating programmes were available. In Ifo LGA, only aggregate revenues from drug sales were available. In both Barkin-Ladi and Ifo LGAs a joint account was operated for BI and Essential Drug Program (EDP) supplies and drugs.
LGA level data included total expenditures and revenues. It was thus possible to compare the incremental costs of quality improvements with annual LGA health budgets. 
Results

Utilization
Twenty-two health facilities in Barkin-Ladi LGA and 12 each in Ifo and Ogoja LGAs offered MCH services. One out of the 10 facilities studied in Ogoja LGA had no records of utilization, hence projections in this LGA were based on data from 9 facilities. Almost all the facilities surveyed in the three LGAs experienced low levels of utilization. As shown in Table 1 , the average annual number of deliveries per facility was highest in Barkin-Ladi LGA with 78 deliveries; Ifo LGA reported an average of 77 whilst Ogoja LGA had an average of 27 throughout the one year period. All the others recorded less than 20 deliveries per month. There were, however, wide variations in utilization levels amongst facilities within each LGA. 
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Note: Variable costs do not include personnel. All variable costs are critical. Lump-sum costs are non-annualized costs.
Resource gaps Composition of incremental resources
The composition of incremental costs required to improve quality is shown in Tables 4 and 5 . About 60%-75% of incremental costs (excluding personnel and vehicles) were critical costs. The remaining 25 % to 40% were semi-critical resources. Most of the critical costs were variable costs. When looking at both critical and semi-critical costs, variable costs account for about half of the costs.
Size of resource gap
Wide gaps existed between desired resource requirements for quality care and what was actually in place in virtually all the facilities studied. None of the facilities met the minimum requirement in terms of fixed or variable resources. The gaps in resource provision were larger with variable resources. Variable resource requirements at the 'norm' were costed at N7O3.O6 per delivery and comprised of N553.73 (78.8%) for medical supplies, and N149.33 (21.2%) for drugs. Average incremental variable costs per delivery was highest in Ifo LGA, amounting to N65O.3O or 71% of the norm. The corresponding figures for Ogoja and Barkin-Ladi LGAs were N607.71 (86%) and N503.53 (72%) respectively. Drugs accounted for between 10 and 20% of incremental variable costs in all the facilities studied, the remainder consisting of medical consumables (supplies).
Reallocation of existing resources
As shown in Table 6 , for some LGAs, surpluses in fixed resources (inventories higher than established by the resource norm) were found to be substantial, amounting to N128 285.00 in Barkin-Ladi LGA, N147 695.00 in Ifo LGA, and N131 920.00 in Ogoja LGA. These surpluses could be used to fund 27%, 22 %, and 32 % of the incremental lump sum critical fixed cost requirement in Barkin-Ladi, Ifo, and Ogoja, respectively. For example, a facility like the Agbado Health Clinic in Ifo LGA, which recorded double the number of deliveries occurring in OjoduAbiodun Health Clinic but which had only onequarter the bed size of the latter and no delivery couch, could in the short run benefit immensely from such redistribution.
Financing costs of quality improvements Financing through cost recovery
LGA revenues derived from user fees for health services are presented in Table 7 . The BI component of these revenues are shown separately for Ogoja LGA only. Only 7 out of the 10 facilities in Ogoja had reliable figures. Care should also be taken in interpreting revenue data supplied by the LGA finance offices.
In Ogoja LGA, as shown in Table 8 , BI revenues accounted for 24% of total drug revenues. One-fifth of BI drug revenues were surplus funds (revenues remaining after costs). These surplus funds would be able to cover only 4.8% of annualized incremental variable costs or 5% of incremental critical fixed costs.
Overall, user fee revenue figures for Barkin-Ladi
LGA were higher than in the other two LGAs. The surplus earned in 1993 was 57% of total fee revenue and was large enough to cover half the incremental variable cost, and one-and-a-half times the incremental critical fixed cost requirement.
Financing through public health budgets
Substantial increases in LGA health budgets would be required if the existing deficits in resource provision and quality of care were to be financed solely through this source. Table 9 shows that financing annualized incremental costs (at current levels of facility utilization) would require an additional 19% to 38% of the 1993 health budget in Ifo, Barkin-Ladi, and Ogoja, respectively. These percentages would rise to between 22% and 41% if utilization increased by 25%. Incremental variable costs would require an additional 12% to 13% of the public health budget. Incremental fixed costs would increase public health budgets by 8% to 27%. Annualized critical fixed costs would consume an additional 3% of the budget 
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Note: Variable costs do not include personnel costs. All variable costs are critical.
in Ifo, 11 % in Ogoja, and 5% in Barkin-Ladi LGAs. The financing of critical fixed costs alone would, however, require just under 1 % of the 1993 total LGA budget (all sectors) in each of the 3 LGAs.
Personnel (fixed) Costs:
As could be inferred from the LGA-level aggregates in Table 2 , Barkin-Ladi and Ifo
LGAs currently satisfy the midwife requirement for MCH services at the PHC level. This, however, does not show the variations in the pattern of staffing seen within the LGAs. In Barkin-Ladi LGA, for example, it appears that efforts were made to balance shortfalls in the number of midwives with extra supply of CHEWs. Every facility in the LGA had at least one midwife and one CHEW. Ifo LGA, on the other hand, appeared to have invested largely in midwives, although, the distribution was somewhat skewed. Both midwives and CHEWs were in short supply in Ogoja LGA and some mal-distribution was also evident.
Caution and a great deal of flexibility need to be exercised, however, in interpreting the observed variations in staffing in the LGAs. Given existing resource constraints and the fact that personnel costs currently consume significant proportions of LGA recurrent budgets (up to 53 % of total personnel costs in Ifo LGA), defining the optimal staffing requirement for PHC facilities may remain a very difficult task. Assuming, however, that priority is accorded to MCH services in the delivery of health care, and indeed, in the distribution of health personnel (in line with the objectives of the Bamako Initiative), the apparent gaps in the supply of CHEWs could, in the Table 7. LGA-level results: Bamako Initiative and other user fees (1993) (1994) Item
LGA annual B.I. revenue
LGA annual B.I. surplus
LGA annual total user fee revenue
LGA annual total fee surplus
LGA annual non-drug revenue LGA non-drug revenue as 8.1 % total fee revenue B.I drug revenue as % total drug revenue
LGA fee surplus per year as 57. short run, be considerably bridged by reallocating staff in such a way that optimized current provision, and with little disruption to existing services. This normally would require that parameters such as facility case loads and case mixes be considered in much more detail (than is provided for in this study) before optimal staffing needs could be identified.
Assuming some reallocation of personnel would be feasible, Barkin-Ladi LGA would require no incremental personnel (fixed) costs, whereas, Ifo and Ogoja LGAs would require additional personnel costs estimated at around 8% and 25% of their 1993 health budgets. Such redistribution is unlikely to jeopardize quality as the busiest of the facilities studiedGanawuri PHC Centre in Barkin-Ladi LGA -currently handles an average of 10 out-patient cases and one delivery per day. These can be effectively managed by two mid wives and four CHEWs, even if utilization goes up by 25%. It should be noted, though, that these figures only provide a basis for making informed choices in the allocation of personnel. In practice, decisions are influenced by other factors, including staff resistance to being stationed in what they perceive to be undesirable locations for social or personal reasons.
Vehicle Costs: Only Ifo LGA had an ambulance located in the PHC Centre, Ifo. This, however, represents just a quarter of the LGA ambulance requirement. Motorcycles were more readily available in all the LGAs, although it was only in Barkin-Ladi
LGA that up to half the requirement for this mode of transportation was satisfied. As shown in Table  3 , the total annualized incremental vehicle fixed costs were substantial, about 26% of the 1993 health budget in Barkin-Ladi, 13 % in Ifo, and 70% in Ogoja LGA. Expectedly, motorcycle costs were significantly lower, at just around 2% of the health budget in Barkin-Ladi and Ifo, and 9% in Ogoja LGA or 0.3%, 0.4%, and 0.5% of the total 1993 LGA budget respectively.
Qualitative findings: focus group discussions
For the focus group discussions, 10 health districts were represented in Barkin-Ladi, 4 in Ifo, and 6 in Ogoja LGA. The DHCs in Barkin-Ladi LGA appeared to be very active and well involved in health development issues in the LGAs whereas in Ifo LGA they were fragmented by local politics and as such could not effectively fulfil the roles assigned to them under the BI and PHC programme. The situation in Ogoja LGA was somewhere in between.
In general, members of the DHCs were observed to have a good understanding of the roles of the LGA Council, NGOs and other donor agencies, as well as the responsibilities expected of the communities (health care consumers) in terms of the financing of PHC services. The committees understood the concept of revolving drug funds (RDFs) and that the cost of drugs and medical supplies (variable costs) were to be fully borne by the consumer, with surpluses Note: Variable costs do not include personnel. All variable inputs are critical.
• approved budget n.a. -not applicable being generated therefrom. Such information was considered highly relevant in view of the fact that issues of drug pricing and fee exemptions were identified as the responsibility of DHCs under the Nigeria BI and PHC programme management, and the possibility that the financing of desired improvements in the quality of care could involve increases in user fees.
User fees were generally considered affordable in all the LGAs, although, one district in Ogoja LGA reported that affordability was increasingly becoming a problem and some exemptions were granted. Limited credit facilities were provided in government PHC centres but this was not institutionalized. An exemption policy existed in Barkin-Ladi LGA and provided for widows and orphans, although it was occasionally extended to other indigent persons. These other indigents, on recovery had to render community service to the tune of benefits received (as determined by the DHC). In Ifo LGA and most of the districts in Ogoja, however, exemptions were not granted in any district; rather, the indigents who were unable to pay the fees depended on the traditional extended family system for financial assistance. Ah* facilities claimed to have generated surpluses and no decapitalization of drug funds. Decisions as to the use of these surplus funds were taken at different levels in the LGAs. In Ogoja LGA, health facility BI surpluses were transferred to District accounts and the DHC then gave a part of these surpluses back to the facility as petty cash. All profits realized from the sale of EDP drugs as well as other user fees (such as ANC and delivery fees) were transferred directly to the LGA level. In Ifo LGA, all fees collected from patients had to be deposited direcdy in LGA operated drug accounts. No part was retained by the facility and no imprest was provided. Similarly in BarkinLadi LGA, proceeds from the health facilities were transferred to the LGA level where decisions as to the use of surpluses were made but the facilities in this LGA were provided small amounts for incidental expenses.
The general experience was that the surpluses generated at facility and district levels were usually too small to cover more than incidental expenses such as the purchase of fuel for kerosene lamps and motorcycles, and toilet soap for use within facilities. In Bekwarra district of Ogoja LGA, however, part of the surplus funds was invested in the construction of a well at Gakem PHC Centre. These observations are consistent with those of McPake, Hanson and Mills (1992) but the authors caution that focus group discussions present probable sources of bias as they may overstate existing problems in expectation of grants or other benefits to their communities whilst also being careful not to be seen as being critical of official government actions and health workers.
As regards the quality of care for maternal health services, the discussants reported that most patients considered the technical quality satisfactory and there were no obvious cultural beliefs or attitudes that prevented pregnant women from receiving maternity care in public facilities. The shortages of basic equipment, drugs and supplies were, however, regarded as the most pressing quality problem confronting public facilities, particularly in Ifo and Ogoja LGAs, followed by poor transportation and staffing. In Barkin-Ladi LGA, the emphasis was on the training of CHEWs.
Discussion
Several key themes emerge from the findings. In this section, the main issues are identified and the implications for policy-makers, managers, service providers and clients are defined.
Quality improvement requires essential equipment and supplies
With critical resources like sphygmomanometers, delivery couches and steam sterilizers lacking in many facilities, the prospect of obtaining care of acceptable quality seems very remote at least in the near future. Simply put, there has been no rigorously defined basis for ensuring that essential equipment is available. Even in instances where the buildings were constructed through community effort (as is the case with Gakem PHC Centre in Ogoja LGA), equipping the facility to the minimum functional state has proved a major challenge.
Public health spending remains very unimpressive, with Barkin-Ladi LGA (the highest of the 3 LGAs) spending only N42 per capita in 1993 whilst Ogoja LGA spent just Nl 1 per head. These are equivalent to about US$2.00, and US$0.50 respectively (at the official rate of exchange in 1994, US$1.00 = Naria 22). Indeed, an interesting feature of the facilities in Ogoja LGA was that the more recently commissioned facilities (those which became operational as from 1990) were the least equipped of the facilities in the LGA. Six out of the 10 facilities chosen in the LGA fell into this category, compared with only one out of 10 in Ifo and none in Barkin-Ladi LGA. This illustrates the problems that have confronted the PHC programme in many parts of the country in recent times. Equally important was the fact that high personnel costs (over 80% of recurrent health expenditures) in many LGAs left very little resources for equipping public health facilities.
As identified above, budgetary allocations to the health sector would have to be increased substantially if critical equipment required for quality care in Ogoja LGA were to be supplied. Optimizing currently available fixed resources through reallocations could bring about tremendous improvements with minimal additional resources.
Management capacity
Certain strengths and weaknesses in the local management of PHC services were revealed. As shown above, more than 70% of the variable resources required to provide the minimum acceptable quality of care was not provided by the LGAs and the situation was particularly severe in Ifo LGA which met only 8% of need. Shortages were recorded in practically every facility and this was largely due to the nonavailability of required drugs in LGA stores (the only source through which facilities were permitted to replenish stocks), rather than a depletion of drug funds. The lapses could hardly be defended on the grounds of inadequate financing by the LGA since each of the participating LGAs received 'seed' drugs as grants at the beginning of implementation. It was understood from the outset that consumers of health care would meet the full cost of providing variable resources. This understanding formed the basis of the revolving drug fund scheme and seemed to have been successfully applied to some extent, since all the LGAs claimed to have made profits from the sale of drugs. Furthermore, inter-LGA differences could not be explained on account of different drug requirements and costs, since cases handled at the primary care level were similar and since all the three LGAs were restricted to stocking only drugs included in the Essential Drugs List.
Limited management capacity in the LGAs was demonstrated by their inability to meet the logistics of uninterrupted drug supply. Indeed, available statistics showed that drug sales in the LGAs in 1993 amounted to just 21% of the sales in the previous year, whereas health expenditures actually rose (in nominal terms) by 31 %. Administrative bottlenecks, encountered in the process of securing funds from LGA finance offices, which had earlier been identified as posing major threats to PHC programme implementation, continued to hinder vital activities like the provision of essential drugs and supplies (Ogunbekun 1990 ).
Several lessons can be learned from the experiences of Barkin-Ladi LGA in the implementation of the PHC programme and the BI, the observed inadequacies notwithstanding. Barkin-Ladi presents a picture of communities and public health workers complementing one another to develop a health system that works. A strong DHC network ensured that communities were kept in close touch with policy-makers at the LGA level. Furthermore, enhanced communication and supervision through heavy reliance on motorcycles ensured that health teams at the periphery received available drugs and supplies in good time whilst also affording timely feedback between the various levels. The LGA, unlike many others, was fortunate to have had the same PHC Coordinator holding the office for more than 10 years. The problem of lack of continuity, which so often derailed many well-designed programmes in the country, was therefore not experienced in this LGA. By contrast, Ifo LGA had had five PHC Coordinators within a period of five years and Ogoja LGA had also had problems of continuity.
The real strength of the Barkin-Ladi team lay in the commitment to group objectives and the effective administrative machinery within the LGA health office. The impressive revenues generated by the facilities would seem to support this observation. Not surprisingly, the LGA, which at the beginning of PHC programme implementation in 1986 operated only 12 health clinics, now has 22 providing integrated services.
Weak community mobilization
Weak community mobilization appears to be a general problem confronting primary health care services and is buttressed by the observation that utilization went up dramatically in the three busiest facilities per LGA in which antenatal and intrapartum care task observations were undertaken as part of the quality assessment component of this study. In each of these facilities, 30 deliveries were recorded within 6-8 weeks and this phenomenal rise in utilization (compared to preceding months) could only be explained on account of the community mobilization undertaken by the team of midwives at the commencement of data collection.
Some degree of ignorance still persisted in many rural and low-income urban communities as regards the need for and timing of ANC services, hence a good number of women in these communities either did not attend ANC clinics or did so very late in pregnancy. A few would present only when complications arose. Domestic fuel prices also increased sharply (more than 4-fold increase in 1993), increasing the cost of mobilizing communities and supervising health districts, as well as transport costs borne by patients seeking care in public facilities. All these markedly reduced contact between health workers and the communities.
Costs of poor quality
The costs of deficiencies in the quality of design were substantial both to the consumer and to the health system. Lack of required drugs and supplies drugs made patients very dissatisfied with the service. Utilization dropped as patients switched to alternative sources of care and health facilities lost revenues. In Ifo LGA, for example, revenue from MCH services in 1993 was only 87.5% of 1992 figures despite relatively higher fee scales in 1993. The loss in revenues and surpluses occurring because there were no drugs to sell (inadequate stocks of drugs) provides one estimate of the cost of poor quality.
The cost to patients could be equally large (AbelSmith and Rawal 1992; Litvack and Bodart 1993) , aldiough these were not quantified in this study. Apart from time and travel costs to and from the health facility, additional costs were incurred in the process of seeking prescribed drugs from private chemists. Moreover, drug costs in the private market are significantly higher than in the health facility and there was an ever increasing risk that products obtained from such sources, particularly in the rural areas, might be substandard. This, in the long run, was bound to increase the cost of care amongst a socioeconomic group that could least afford it -the poorest. In summary, poor quality services ended up costing the poor more than they otherwise might have paid.
Willingness to pay for maternal health care
There is a potential disadvantage to introducing and/or increasing user fees without immediate quality improvements that are visible to clients (Waddington 1990; Adeyi 1989) . At present, the variable cost per delivery (estimated at N703.06 at the norm), or approximately N60.00 per ANC visit (assuming a total of 12 ANC visits per delivery), presented some difficulty to many low-income families. Efforts to improve revenue generation through user fee increases must take due cognizance of the implications of such a proposition on service utilization.
These caveats having been noted, there has been considerable evidence of ability to pay, willingness to pay and actual payment of user fee costs among the rich and poor alike in Africa (Shaw and Griffin 1995) . Empirical evidence from studies in Africa indicate that where increased fees were accompanied by visible improvements in the quality of care, service utilization increased, especially for the poorest segments of the population (Litvack and Bodart 1993; Shaw and Griffin 1995) . The question is not whether cost recovery will be maintained, but how it can be managed in a way that promotes services of good quality according to defined norms and that are acceptable to clients. The challenge to the health system, and to the Bamako Imitative, is to manage cost recovery as a tool for improving quality and increasing utilization in a sustainable way.
Conclusions
Wide gaps exist between what is required (the norm) and what is available in terms of fixed and variable resources required for the delivery of maternal health services in public facilities implementing the Bamako Initiative in the LGAs studied. Given such constraints, it is highly unlikely that technically acceptable standards of care can be met without additional resource inputs to meet the norm. This is part of the cost of doing business and merits serious policy dialogue. Revenue generation from health services is poor and appears to be more related to inadequate supply of essential drugs and consumables than to the use of uneconomic fee scales. It is likely that user fees will be necessary to supplement scarce government budgets, especially to fund the most critical variable inputs associated with quality improvements. However, any user fee system, especially one that raises fees to patients, will have to be accompanied by immediate and visible quality improvements. Without such quality improvements, cost recovery will result in even lower utilization and attempts to generate new revenues are unlikely to succeed.
